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by the conductivity, using the word “conductivity” (as above 
explained) in such a sense as to include convection. The rate of 
increase downwards must, therefore, be the same at all depths 
at which this conductivity is the same. 

This reasoning applies to superposed strata at the same place, 
and assumes them to be sufficiently regular in their arrangement 
to ensure that the flow of heat shall be in parallel lines, not in 
converging or diverging lines. 

5. If we have reason to believe that the flow of heat upwards 
is nearly the same at all places, then the also ;e reasoning can 
also be applied approximately to the comparison of one place 
with another—that is to say, the rates of increase downwards, in 
two masses of rock at two different places, must be approxi¬ 
mately in the inverse ratio of their conductivities. In the cooling 
of a heated sphere of heterogeneous composition, the rates of 
flow would at first be very unequal through different parts of 
the surface, being most rapid through those portions of the 
substance which conducted best; but these portions would thus 
be more rapidly drained of their heat than the other portions, 
and thus their rates of flow, would fall off more rapidly than the 
rates of flow in the other portions. If the only differences in 
the material were differences of conductivity, we might on this 
account expect the outflow' to be after a long time nearly the 
same at all parts of the surface. But when we come to consider 
differences of “thermal capacity per unit volume,” it is clear 
that with equal values of “ diffusivity,” that is of “ conductivity 
divided by thermal capacity of unit volume ” in two places, say 
in two adjacent sectors of the globe, there would be the same 
distribution of temperatures in both, but not the same flow of 
heat, this latter being greatest in the sector in which the capacity 
and conductivity were greatest. 

Where we find, as in Mr. Deacon’s observations at Bootle, 
near Liverpool, and to a less marked degree in the observations 
of Sir William Fairbairn and Mr. Garside, near Manchester, an 
exceptionally slow rate of increase, without exceptionally good 
conductivity, it is open to us to fall back on the explanation of 
exceptionally small thermal capacity per unit volume in the 
underlying region of the earth, perhaps at depths of from a few 
miles to a-few hundred miles. 

6. A question which was brought into consideration by Prof, 
Hull, in connection with the great difference between the rate of 
increase at Dukinfield and that at Rosebridge, is the effect of the 
dip of the strata upon the vertical conduction of heat. Lami¬ 
nated rocks conduct heat much better along the planes of lami¬ 
nation than at right angles to them. If k L denote the conducti¬ 
vity along, and the conductivity normal to the planes of 
lamination, and if these planes are inclined at an angle 0 to the 
horizon, the number of feet per degree of increase downwards 
correrponding to a given rate of outflow through the surface, 
will be the same as if the flow were vertical with a vertical 
conductivity :— 

L sin 5 O -f cos 2 0. 

Prof. Herschel finds about I ‘3 as the ratio of the two principal 
conductivities in Loch Rannoch flagstone, and 1 '875 as the ratio 
in Festiniog slate. 

The dip of the strata at Dukinfield is stated by Mr. Garside to 
be rs°, and we have sin 2 15° = '07, cos 2 15° = '93. 

If we assume k^= F3 k 2 , as in the case of flagstone, we find 
for the effective vertical conductivity (’09 + ’93) = 1 ’02 k s , so 
that the number of feet per degree would only be increased by 
2 per cent. 

It is not likely that the two conductivities in the strata at 
Dukinfield are so unequal as even in the case of flagstone, so 
that 2 per cent, is a high estimate of the effect of their dip on 
the vertical rate o f f increase so far as pure conduction is con¬ 
cerned. The effect of dip in promoting the percolation of 
water is a distinct consideration, but the workings of the Dukin¬ 
field mines are so dry that this action does not seem to be 
important. 1 

(To be emtinuedl) 

METAMORPHIC ROCKS OF BERGEN 2 

HE metamorphic rocks of the Bergen Peninsula in Norway 
continue to attract the attention of Norwegian geologists, 
and we have before us, as an addition to the well-known works 

E Though the workings are dry there is a large quantity of water in the 
superincumbent strata. 

2 Hans H. Reusch, “ Silurfcssiler og Pressede Konglomerater i Ber- 
genskifrene,”—Universitetsprogramm forforste Halvaar (1883). Kristiania, 
1882. 


of Naumann, Leopold von Bucb, Esmark, Keilhau, Kjerulf, 
and Hjortdal, a new elaborate and interesting work by M. 
Hans H. Reusch, which deals with the same subject. These rocks 
consist, as is known, of a variety of quartziferous talc-mica 
schists, diorite, clay-slates, conglomerates, and strongly-developed 
gneisses and granites. Various and very different opinions 
have been expressed as to the origin of these rocks. The 
researches of M. Reusch give a key to this question, as he has 
discovered in the clay-slates, which seem to constitute the upper 
part of these vertical strata, numerous fossils belonging to the 
lower part of the Upper Silurian formations, namely Halysites 
catemilaria and Cyathophylhtm, changed into white calcareous 
spar, a few tubular bodies (presumably Syringophylhim or garni m), 
some gasteropods (Murchisonia or Subulites ?) some trilobites, 
as Calyrnene, also Phacops or Dalmannibes, and some brachiopods. 
The presence ot these fossils is the more interesting as the 
whole series of schists was often considered as of igneous origin. 
As to the gneisses and gneisso-granites of tile peninsula, M. 
Reusch has given great attention to their structure and to 
the remarkable results of pressure which the rocks have under¬ 
gone. He shows how granitic veins w ere folded and crumpled, 
how a kind of transversal stratification has arisen in beds of 
stratified gneiss under the influence of pressure, and he con¬ 
cludes, from an accurate study of the subject, that altogether the 
rocks show' a far greater degree of plasticity than might have 
been supposed. “It seems that there are masses, as, for in¬ 
stance, the gneiss of Svenningdal, that have on one side a true 
stratified structure (not merely parallel or schistose structure) 
which could hardly be found in a rock of igneous origin, and on 
the other side send veins, or have included fragments which 
have undergone metamorphic changes. ” 

One of the most attractive features of M. Reusch’s work 
is the attention he has given to metamorphic phenomena 
and to changes caused by the pressure undergone by strata 
during their folding. The metamorphic phenomena were 
especially studied in the Osoren district. The limestone 
which contains Silurian fossils-has become marble, and the cause 
of metamorphism was not contact with some eruptive rock, but 
rather (as was observed in the Bernese Oberland by Swiss geo¬ 
logists) pressure and the molecular movements which pressure 
has occasioned in rocks. The clay, in which trilobites and 
other animals were entombed at Vagtdalen, has become a rock 
like muscovite-schist with porphyriticaliy inclosed clusters of mica. 
As to the gneiss which appears among undoubtedly Silurian 
rocks, the author is inclined to consider it as sedimentary and as 
having been originally formed of loose materials. The granulite 
is clearly stratified and of sedimentary origin. The changes 
produced by the folding of strata and by the pressure they have 
undergone, are described with much accuracy and illustrated by 
many drawings. The fossils are nearly all compressed and 
elongated ; the formerly conical coralla have received the shape 
of flat elongated biscuits, in accordance with the direction of 
pressure and stretching. The same is true with regard to all 
other fossils. In the green conglomerates at Osoren, all the 
stones are flattened and elongated, acquiring thus a shape which 
they could not have possessed originally; very many of them 
have such a shape as to give in a cross-section the form of a 
lance-shaped leaf. The same structure, remarks the author, may 
be observed with the aid of a microscope in the “hones” from 
Eidsmarken in the South of Norway. Altogether the work c-f 
M. Reusch, although not rich in conclusions and generalisations, 
will be a welcome addition to the accurate know ledge of the 
still little understood metamorphic rocks. The Norwegian text 
of this work is accompanied with a rather too short resit me in 
English. P. K. 


CHEMICAL NOTES 

Carnelley \_Chem. Soc. Jul, Trans., 1881, p. 317] has 
repeated his experiments on the effect of pressure on the melting- 
point of mercuric chloride, and has obtained results which show 
that this salt cannot be obtained in the solid state at tempera¬ 
tures appreciably above its melting-point. 

Jahn [Berliner Berichte ', xv. p. 1238] has made a series of 
careful determinations of the density of bromine vapour, which, 
when compared with similar observations on chlorine made by 
Ludwig, show that bromine vapour does not attain the normal 
density (Br =: 79 ' 95 ) until it is heated to 160° above its boiling- 
point ; and also that although chlorine exhibits smaller diver¬ 
gences from the normal density than bromine, it nevertheless 
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must be heated about 240° above its boiling-point before its 
density becomes strictly normal. From the experiments of V. 
Meyer and others, iodine vapour appears to be normal a very 
few degrees above the boiling-point. It appears, therefore, 
probable that vapour of chlorine, bromine, or iodine at low tem¬ 
peratures, contains groups of molecules which are dissociated as 
the temperature rises, and that the greater the molecular weight 
the more easily are these molecular groups dissociated. 

Reference was made in a note (Nature, vol. xxvi. p. 306}, 
to Spring’s researches on the expansion of isomorphous com¬ 
pounds ; in last number of the Berliner Berichte Pettersson 
draws attention to accurate determinations of the specific gravi¬ 
ties of various alums, published by him a few years ago, which 
proved that the quotients of the specific gravities of the alums 
by their respective formula weights, are not equal, as assumed 
by Spring, but show considerable differences. Spring’s work 
on the expansion of alums may lead to interesting results, but it 
seems evident that he has been too hasty in drawing sweeping 
conclusions regarding the molecular structure of solids from 
quite insufficient data. 

Herr G. Kruss describes [. Berliner Berichte , xv. 1243] a 
spectroscopic method for determining whether there is, or is not, 
any chemical action occurring in a solution containing two or 
more coloured salts. The method consists essentially in com¬ 
paring the sums of the absorption spectra of the individual salts 
with the absorption spectrum of the solution containing all the 
salts. 

An abstract of an important paper by Mendelejeff on thermo¬ 
chemistry appeared in the Berichte for July 10 [xx. 1555]. Men¬ 
delejeff asserts that the data hitherto attained by Berthelot, 
Thomsen, and others, regarding the “heats of formation” 
of hydrocarbons stand in need of correction, because allowance 
has not been made for the physical changes, involving absorp¬ 
tion or evolution of heat, which in every case accompany the 
chemical changes considered. Mendelejeff gives a table showing 
the “heats of formation” from marsh gas, carbon monoxide, 
and carbon dioxide, of a series of hydrocarbons; the chemical 
reactions, the thermal equivalents of which are set down in this 
table, are reactions which actually occur, unlike the reactions of 
formation of Berthelot and others, which as a rule cannot be 
realised in actual experiments. 

Messrs. Smith and Lowe find that when chlorine is passed 
through a porcelain tube heated to 10.30*, and then into potas¬ 
sium iodide solution, less iodine is liberated than is the case when 
the same quantity of chlorine is allowed to act on the iodide at 
ordinary temperature ; they conclude, therefore, that chlorine is 
partly dissociated at a temperature of 1030° ( Chem , News , xlv. 
226). 

According to Mixter (Amer. Chem, J., iv. 35), urea is 
readily obtained by passing ammonia and carbon dioxide through 
a red-hot tube: ammonium cyanate is probably produced, and 
then transformed into urea. 

Selmi (R . Acad, del Lined, v. 174) states that he has 
found alkaloidal compounds having specific poisonous actions in 
the urine of patients suffering from paralysis, tetanus, &c. He 
considers death to be determined by the action of these poisons 
produced by the progress of the disease. 

By electrolysing water by a powerful current, using a positive 
electrode of gas-coke purified by the action of chlorine at a very 
high temperature, Bartoli and Papasogli (Gazzeita Chun. Ital., 
1882, 113) obtained a black solution, which, when acidified with 
hydrochloric acid, yielded a black substance having the compo¬ 
sition C n H 2 0 4 (when dried at 140°). The properties of this 
substance— Mellogen —are very peculiar; in some points it 
resembles graphitic acid ; it dissolves in water to form an inky- 
black neutral liquid : on exposure to air or by the action of 
oxidising agents it yields meliitic acid and other acids, which are 
generally regarded as addition products of benzene. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Prof. Bonney begins his course of lectures on Petrology, 
Physiography, and Stratigraphical Geology at University Col¬ 
lege, Gower Street, on October 10, at twelve o’clock. The 
course will extend over two terms. Classes will also be formed 
for catechetical instruction and for the study of the microscopic 
structure of rocks. 


[Oct. 5 , 1882 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, September 25.—M. Blanchard in the 
chair.—A report was given of the ceremony at the recent in¬ 
auguration of a statue to Antoine-Cesar Becquerel at Chatillon- 
sur-Loing, on September 24, when addresses were delivered by 
MM. Cochery, Dumas, Fremy, Mercadier, Barral, and the 
Mayor.—On a question of principle which relates to the theory 
of shock of imperfectly elastic bodies, by M. Resal.—Outbreaks of 
plague in Kurdistan during the last twelve years, by M. 
Thalozan. The facts are thought to afford further proof of the 
independence of most of the plague-centres, the small tendency 
of the disease to spread beyond a small number of localities, 
and the limited duration of the epidemics, even in their gravest 
form. The north and north-west of Persia are the parts where 
plague-epidemics are less rare.—Possibility of introducinga tube 
into the larynx without producing pain or any reaction, by M. 
Brown-Sequard. He produces local anaesthesia in mammalia 
by directing a rapid current of carbonic acid on the upper part of 
the larynx (through an incision), for a variable time (fifteen 
seconds to two or three minutes). The effect lasts two to eight 
minutes after stoppage.—A telegram from the Emperor of Brazil 
(dated Rio, September 12, 6h, 10m.), announced the observation 
(at Rio Observatory) of a brilliant comet; estimated position in the 
morning, ascension ioh., declination 2°S. “probably Pena’s comet 
expected.—On a comet observed at Nice, by MM. Thollon and 
Gouy. This was visible near the sun on September 18, at mid¬ 
day, to the naked eye, when the direct solar rays were masked. 
The spectrum had for essential character the presence of the 
bright lines of sodium (fine and perfectly separate) in the nucleus 
and parts near. A slight displacement was held to indicate 
withdrawal from the earth. No part of the comet showed bands 
of carbon, nor any band or line but those of sodium (probably 
because of a masking by diffuse light). On the morning of the 
21st the comet had become invisible.—M. Flammarion com¬ 
municated telegrams from Spain, Portugal, the South of France, 
Algeria, and Italy, announcing observations of a comet on Sep¬ 
tember 17, 18, and 19.—On an observation of the great comet 
of 1882, seen from a balloon, by M. de Fonvielle, M. Mallet 
made the ascent at his request (having keener vision), and took 
some measurements. The diameter of the comet was about two- 
tenths of that of the sun, and the distance of the comet’s centre 
from that of the sun about 2*3 subjective diameters of the sun. 
The cometary sphere was penetrated by an isosceles cone, sym¬ 
metrically placed to the line of centres, penetrating to two-thirds 
of its vertical meridian plane. The length of the apothem of 
the cone was about a solar radius.—Description of a complete 
regular dodecahedron, by M. Barbier.—On the development of 
Alcyonarians, by MM. Kowalewsky and Marion.—On the his¬ 
tological structure of the digestive tube of Holotkuria tubulosa , 
by M. Sourdan.—Analysis of the milk of Galibi women at the 
Jardin d’Acclimatation, by Mdme. Bres. The milk is rich in 
butter and lactose, and there is very little casein. 
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